The Escherichia coli K-12 mutant described in this note was obtained during isolation of alanine auxotrophs for use in studying the influence of alanine starvation on conjugation (5) .
The mutant (strain JF25) was isolated after nitrosoguanidine mutagenesis of strain X833
(thr-16 lacZ76 proC24 tsx-63 purE41 supE42 X-pyrF30 his-53 strA97 xyl-14 cycAl cycB2; 11). Although originally treated as an alanine auxotroph, the mutant grows better when supplemented with pyridoxine, isoleucine, or leucine than when grown on alanine (Aux-). The inability of the strain to grow well on alanine (either D-or L-alanine) is probably due to the cycA and cycB mutations carried by the parental strain which lower the ability of strain JF25 to transport either D-or L-alanine (12; R. Smith and J. 0. Falkinham, unpublished data). The inability of valine alone to satisfy the auxotrophy is expected because the strain, being a derivative ofE. coli K-12, should be sensitive to valine.
To learn more about the mutant, combinations of amino acids were tested to determine the growth response of the mutant. Surprisingly, combinations of isoleucine and valine or leucine did not support growth of the mutant as well as isoleucine or leucine alone. This failure to grow well was not due to a conditional auxotrophy of the omitted branched-chain amino acid, because growth of the mutant on isoleucine, valine, and leucine together was still less than that on isoleucine or leucine alone. The failure to grow on the combination ofbranchedchain amino acids is probably due to a conditional alanine auxotrophy, because alanine restores the growth response of strain JF25 on plates containing all three branched-chain amino acids as compared with the response on plates containing only isoleucine.
Preliminary location of the genes responsible for the Aux-phenotype in strain JF25 was done by examining the yield of the Aux+ colonies resulting from cross-streaking various Hfr strains (Aux+) against the mutant on selective media. These crosses demonstrated that genes able to confer the Aux+ phenotype of strain JF25 were located near the thr locus. To map accurately the mutational lesion responsible for the Aux-phenotype, the inheritance of Aux+ was scored among P1-mediated transductants inheriting thr+. Fourteen percent of the Thr+ transductants of strain JF25 were Aux+. This cotransduction frequency is similar to that reported for the cotransduction of thr and a marker affecting D-alanine oxidase activity (1).
To discover the enzymatic basis for the Auxphenotype, the activities of a variety of enzymes were measured in crude extracts of the mutant, a Thr+ Aux+ transductant of the mutant, the progenitor of the mutant (x833, 11), and wild-type E. coli K-12 (X289, 3). Enzyme assays were performed and cell extracts were prepared as described in footnote a of Table 1 .
These experiments showed that strains X833 and JF25 do not have L-alanine dehydrogenase and D-alanine oxidase activity. In addition, strain JF25 has lost transaminase C activity.
Enzyme assays of the Thr+ Aux+ transductants of strain JF25 show that the Aux-phenotype is lost by inheritance ofthe ability to synthesize L-alanine dehydrogenase and D-alanine oxidase activities. It is possible that these two activities are carried out by a single polypeptide because I have not encountered any example of inheritance of L-alanine dehydrogenase activity without concomitant inheritance of D-alanine oxidase activity.
Other mutants with alternate requirements for vitamin B6 and amino acids have been reported (2, 4, 6, 7, 10). Mutants of Salmonella typhimurium with an alternate requirement for pyridoxine and isoleucine have been reported (10), but they are probably different from the one reported here since their auxotrophy can be met with the a-keto acid precursors Cells were grown overnight at 37°C in 250 ml of Penassay broth (Difco) with shaking, harvested by centrifugation, and washed and resuspended in 0.1 volume of 0.01 M tris(hydroxymethyl)aminomethane (Tris) buffer (pH 8.5). Cells were disrupted by sonic oscillation, and crude extracts were recovered after sedimentation of cells and debris. All enzyme reaction mixtures contained 0.01 M Tris buffer (pH 8.5) and 0.5 ml of crude extract. L-Alanine aminotransferase activity was measured in mixtures to which L-alanine (0.1 M) and 2-oxoglutarate (0.02 M) had been added. D-Alanine aminotransferase activity was measured in mixtures to which D-alanine (0.1 M) and 2-oxoglutarate (0.02 M) had been added. L-Alanine dehydrogenase activity was measured in mixtures to which had been added L-alanine (0.1 M) and D-alanine oxidase activity was measured in mixtures to which n-alanine (0.1 M) had been added. Transminase C activity was measured in mixtures to which L-alanine (0.1 M) and a-ketoisovalerate (0.02 M) had been added. The total volume of each reaction mixture was 1.0 ml. In these determinations, enzyme activity is expressed as micromoles of pyruvate formed in 30 min per mg of protein at 37°C. Pyruvate was determined by its colorimetric reaction with salicyaldehyde (8) . L-Glutamate (0.1 M) and c-keto-f3-methylvalerate (0.02 M) were the amino donor and acceptor, respectively, used in measuring transaminase B activity. Transaminase B activity is expressed as micromoles of 2-oxoglutarate formed in 30 min per mg of protein at 37°C. 2-Oxoglutarate was determined by its colormetric reaction with salicyaldehyde (8) . Protein was determined by the method of Lowry et al. (9) . b NT, Not tested.
of isoleucine and valine, whereas this mutant grows poorly on those precursors. The ability of pyridoxine to support the growth of the strain suggests that the mutant enzyme requires a higher concentration of pyridoxal-5-phosphate. Data supporting this hypothesis were not obtained because of the failure of pyridoxal-5-phosphate to restore transaminase C activity to cell extracts of the mutant strain. Such behavior has been observed for other pyridoxine-amino acid auxotrophs (7) .
In addition to showing pyridoxine auxotrophy, the mutant strain grows on isoleucine, leucine, or alanine. The strain grows poorly on combinations of either isoleucine and valine, leucine and valine, or isoleucine, valine, and leucine. Addition of alanine can overcome the auxotrophy demonstrated by the mutant growing with all three of the combinations. This conditional alanine auxotrophy is not demonstrated by the parent strain, x833, which lacks L-alanine dehydrogenase and r-alanine oxidase activities yet has functional transaminase C activity (Table 1) . Furthermore, the conditional auxotrophy was lost by a Thr+ transductant of the mutant that had regained L-alanine dehydrogenase and n-alanine oxidase activities yet still lacked transaminase C activity (Table 1) . Thus, the conditional alanine auxotrophy is due to a combination of the loss of L-alanine dehydrogenase, D-alanine oxidase, and transaminase C activities. Perhaps growth of the mutant in the presence of isoleucine or leucine and valine is inhibited because the amount of transaminase C activity is insufficient to allow adequate alanine formation in the absence of Lalanine dehydrogenase and i-alanine oxidase activities. Current efforts are aimed at determining the map position of the mutation leading to the loss of transaminase C activity and discovering whether any auxotrophy is displayed by a strain carrying only a defect in transaminase C activity, in order to test the hypothesis that transaminase C has a role in alanine and valine metabolism. 
